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REMARKS 

Claims 1-14, and 17-46 are pending. Claims 1-14, 17-28, 30-32 and 34-45 have been 
amended. Claims 15-16 are canceled and claim 46 is added. Prompt examination and allowance 
in due course are respectfully solicited. 



CONCLUSION 

Should the Examiner have any questions regarding the above-identified application, 
the Examiner is invited to contact the undersigned attorney at the telephone number listed 



below. 



To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this, 
concurrent and future replies, including extension of time fees, to Deposit Account 16-0607 and 



please credit any excess fees to such deposit account. 



Respectfully submitted, 
FLESHNER & KIM, LLP 



.. Eisenhart 



John 

Registration No. 38,128 



P.O. Box 221200 
Chantilly, Virginia 20153-1200 
703 766-3701 jcE/krf 
Date: June 20, 2006 



Please direct all correspondence to Customer Number 34610 
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AMENDMENTS TO THE SPECIFICATION 

Please replace the entire Specification with the attached substitute Specification. A hand 
markup of the original specification is also enclosed for the Examiner's information. 
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REFRIGERATOR 



Technical Field 

The present invention relates to a refrigerator, and more particularly, to a refrigerant 
5 circulating device of the refriaerator. 



Background Art ^ r 

/y t/ cdr^j 

In general, a refrigerator is an apparatus/ fog talring -stOfSgrpf foods fr eshly by ke e ping a 
low temperature in a freezing chamber and a refrigerating chamber. To maintain the low 
10 temperature in the freezing chamber and the refrigerating chamber, the refrigerator 
generates^ cool air by using a freezing cycle of compressing-condensing-expanding- 
evaporating. Then, the generated cool air is provided to and circulated in the freezing 
chamber and the refrigerating chamber "by using a supplying device^ wherem'lhe 

{br 

supplying device is comprised of a passage e£ supplying the cool air from the freezing 
1 5 cycle to the refrigerating chamber and the freezing chamber, and /penings ©f discharge 

the cool air to the refrigerating chamber and the freezing chamber. /ufriqeAA,+M + J/"& n 1 cVx ^ ( 

^T^tW^/ ^ 6>|KAmjo flyve Add 
HQW€A^freaeh o pe n ing i s relatively smaller as compared with a volume in ^a eh of the 

freezing chamber and the refrigerating chamber, so tha t it is impossible to discharge a 

large amount of cool air #r the refrigerating chamber and the freezing chamber in a short 

20 time. Espe cially, sin ce the discharged cool air has a relatively high flowing 'speed, the 
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discharged cool air flows 2 a specific direction fi4n the openings, and more particularly, 



a strata 



htforward direction. As a result, the cool air is not uniformly diffused in the 



entire refrigerating chamber and the entire freezing chamber. 



Disclosure of Invention 




An object of the present invention, designed for solving the^fotegoing problems, is to 
provide a refrigerator for uniformly providing a cool air to the inside. 
The object of the present invention can bo achiev e d by providing a r ef rig e rator tb e- 
refrigefatar includes a body; a refrigerating chamber and a freezing chamber provided in 
j the bodyjbptekin g storag ^f-feeds; a cool air-generating device provided in the body^ 
foi -gene rati ng a c o ol-air; a cool air-supplying device including at least one opening for^ 



discharging the cool air,.and for cifcuiatiag th^eej-ati^bxemgh the freezing chamber^ 



refrigerating chamber_aad-fe e cool air gen e rating devi ce; and a separator provided 



5 



adjacent to the opening, for uniformly diffusing the cool air in the freezing chamber and 

y s^fe'^ . 

the refrigerating chambernby separating the cool air into at least two passages. 
Al this dure; The separator is provided to 'block the Tfisclrarged cool air Atser 
separator i^extend^ift perpendicular to a flowing direction of the cool air. ^ ^ j 
The separator oseti fatcs the discharged coo * aii. In more d e tail, th e o e p nrntor generate)^ 

V - Ijtm. /. li . /" i- ..... A J* I. x i a. 



Kai n nr 




t 



;UOIIXJ— wnviviu ' » - — 

different and (Continuously .ehaftg^. Also, the separator is configured to allow the 

^ -tut ^- cW y 
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separated passages of tte cool air to collide with each other before discharging - the coo l 
air. The separated passage s of the cool air collide with each other in a straight line, and 
t he sep a ra t ed pas sa ges of the cool air collide with each . oth er at a predetermined angle. 

j toyt bt of? ^ 

At this time , the separator X formed p# a flat member. In-4he--meanttm€. the separator 
may-be-fefmed^fa round shape being protrude^ k( opposite to a flowing direction of the 
cool air. The separator may be formed of an angularly bent shape being protrude^ 1 ^ 
opposite to a flowing direction of the cool air. Also, the separator may be formed of an 
oval shape Jesrhaw both sides b^iftg round -fer the forward and opposite directions of the 
cool air. A plurality of protrusions or dimples may be formed on the surface of the 
separator. 

Two opposite passages are formed between the separator and the opening, and the 
separated cool air flows along the two opposite passages. Also pthe opening is positioned 
adjacent to a crossing point of meeting - the 3oparatcd passage s- of the cool air In addition, 
an interval between the separator and the opening Lb equivalent to (or smaller than) a ^ 
width of the opening. . Preferably, an interval between the separator and the opening is 
about 0.5 times of a width of the opening. Also, preferably, a width of the separator is 
equivalent to a width of the opening. 

The opening is configured to discharge the generated cool air to the freezing chamber 
and the refrigerating chamber. Preferably, the opening is configured to discharge the 



generated cool air to the freezing chamber and the refrigerating chamber at least two 




a 0^ 
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3. 

different directions. Also, the opening' ^configured to discharge the generated cool air 
to the freezing chamber and the refrigerating chamber^^he-g^neiated-co ol air disc harged 



4fi-perpendicular? 




10 



15 



& 




Ats5TThe- opening^ is ce nfigure d to disc harge-t he cuol air ciiculaled in Hie f r eezing 




te the cool air-generating device. In more detail, 
"tKe - 1 opening 1 discharge^ the cool air circulated in the freezing chamber and the 
refrigerating chamber^uan evaporator of the cool air-generating device. Preferably 
c nn l nir -s upp lyi ng devie e-j yrther in efedes-an^auxiliary duct . extend^ -Hdjace^t 



evaporator of the cool air-generating device, for directly discharging the cool air 

A 

circulated in the freezing chamber and the refrigerating chamber to the evaporator. Be 
separator is positioned adjacent to an opening of the auxiliary duct. 




T h e cool a4*- supplying - rievice may inc lud e - at least one duct of peculating the ce rol~Kii^ 
fro m the cool ai r supplying device " to the openin g? — te\ this case, The duc/ v may be 
expanded to ward the inside of the refrigerating chamber and/or the freezing chamber. 
Preferably, the duct has an expanded portion adjacent to the separator. Also, a width of 
the expanded portion is about 2 to 2.5 times of a width of the corresponding duct, and a 
height of the expanded portion is about 1 to 1.2 times of a width of the corresponding 
duct. The duct is gradually expanded. More preferably, a sidewall of the expanded 
portion is inclined at a predetermined angle to a sidewall of the duct. 
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have a plurality of openings and separators, 
wherein the separators are respectively positioned adjacent to the openings. In this case, 
the adjacent separators oscillate the discharged cool air pCy^ perpendicular direction/ 



Preferably, the adjacent separators are configured to separate the discharged cool air #f 



different directions. Also, the separator flirther include^ one pair of supports extended 
from the opposite sides of the separator near to the opening, foj^ipporting-i-he-sepafator, 

stder- 

Acx^4m^Jjie _cool air is uniforni J^uiiffi^e44rrt l ie fr eezing rhamher rh^ refrig erating 



Brief Description of Drawings 

The accompanying drawings, which are included to provide a further understanding of 

the invention, illustrate embodiment(s) of the invention and together with the description 

serve to explain the principle of the invention. In the drawings: 

FIG. 1 is a front view of a refrigerator according to the present invention; 

FIG. 2 is a front section view of a refrigerator according to the first embodiment of the 

m 

present invention; 

FIG. 3 is a cross section* view of a refrigerator according to the first embodiment of the 



present invention; 
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FIG. 4 is a partially expanded section/ view of a separator according to the first 
embodiment of the present invention; 

FIG. 5 A and FIG. 5B are schematic views of a cool air-supplying device according to the 
first embodiment of the present invention; 
5 FIG. 6A and FIG. 6B are schematic views of a modified cool air-supplying device 
according to the first embodiment of the present invention; 

FIG. 7 is a cross section view of a refrigerator according to -the second embodiment of 
the present invention; . 

a 

FIG. 8 is a partially expanded section view of a separator according to the second 
10 embodiment of the present invention; . 

7 

FIG. 9 A and FIG. 9B are cross section and schematic views of a modified refrigerator 
according to the second embodiment of the present invention; 0^ 
FIG. I OA and FIG. 10B are schematic views ^illustrating a modified due/applied to the 
first and second embodiments of the present invention; /a 
15 FIG. 1 1A to FIG. 1 1C are schematic views >£ illustrating ^modified separated applied to 
the first and second embodiments of the present invention; and ^ 




FIG. 12A and FIG. 12B are perspective and front views $L illustrating/^ ^ modified 
combination of a separator and an opening, ^pplied to the first and second embodiments 
of the present invention. ^ 



20 
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JBest- Modc for -Carrving Qn^-thv Iirventi &n 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. I n d e s c ribi ng 
the-grobo dimcnts, parts the same with the related aiL fuel cell will be given the Gam e- 
names and reference symbols, and detailed description of wh ir h - will be omitt ed. 
Here inafter a re frig erator according to the p icsent invention will be desc ribed with 



re Js is nce to th e ac compa nying drawing s 

FIG. 1 is a front view of a refrigerator according to the present invention. FIG. 2 is a 
front section* view of a refrigerator according to the first embodiment of the present 
invention. FIG. 3 is a cross sectiorf view of a refrigerator according to the first 
embodiment of the present invention. 



As shown in the drawings, the refrigerator according to the first embodiment of the 
present invention is- largely - provide d with a body 10, a freezing chamber 30, a 
refrigerating chamber 40, a cool air-generating device, and a cool air-supplying device, 
w herein the freez inga±amheiOa-afl44^^ cham b er 4 0-arermvkied inside the 



tody-tO. 



•FwstJJie freezing chamber 30 'freezes-foods, and the refrigerating chamber 40 keeps 
foods V cold, so that foods are stored freshly. The freezing chamber 30 and the 
refrigerating chamber 40 are formed i n a method o f dividing an inner space of the body 
1 0 -bv- a barrier 20. 
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In the refrigerator according to the first embodiment of the present invention, the freezing 
chamber 30 and the refrigerating chamber 40 are positioned side by side. Alternatively, 
the freezing chamber 30 and the refrigerating chamber 40 may be positioned up and 

down. . Vi ^ 

The cool air-generating device is configured to generate ^cool air discharged $6 the 
freezing chamber 30 and the refrigerating chamber 40. :A4sef|he cool air-generating 
device is provided with a compressor, a condenser, an expanding valve, and an 
evaporator 71.. 

Hece4fit ^ e compressor makes a low temperature/low pressure gaseous refrigerant \p a 
high temperature/high pressure gaseous refrigerant, and the condenser condenses the 
gaseous refrigerant provided from the compressor. Also, the expanding valve lowers the 
pressure of the refrigerant provided from the condenser. Then, the evaporator 71 
evaporates the refrigerant passing through the expanding valve in state of the low 
pressure, to absorb heatj£ from the surrounding air. Thus, the surrounding air is Gbanged 
to the co e^air. 

As shown in FIG. 3, the compressor and the condenser (not shown) are provided in a 
machine room 12 at a lower portion of the body 10. Also, the evaporator 71 is provided 
in an additional room adjacent to the freezing chamber 30 and the refrigerating chamber 
40. In addition, a fan or a blower 72 is also provided in the additional room for - being 



9 



PCT/KR2004/003288 



adjacent to the evaporator 71 so that the air is continuously circulated inside the 
refriserator. 

The cool air-supplying, device dischargesjfr^cool air generated ir/the cool air-generating 
device to the freezing chamber 30 and the refrigerating chamber 40. Also, the cool air- 
supplying device provide s the discharged cool air the evaporator 71, for b eing -&qq\ 
.again. That is, the cool air-supplying device continuously provides and circulates the 
cool air through the freezing chamber 30 and the refrigerating chamber 40, and mere 

„ the evaporator 71, whereby the freezing chamber 30 and the 
refrigerating chamber 40 are respectively maintained below a specific temperature. This- 7] 
cool air-supplying device may be provided with a first supplying part for the refrigerating 
chamber 40. and a second supplying part for the freezing chamber 30. 
Referring to FIG. 2, the first supplying part is comprised of a first duct 50 for guiding the 
cool air to the refrigerating chamber 40, and first and second openings 51 and 52 for 
discharging the guided cool air to the refrigerating chamber 40. 



As shown in FIG. 1 and FIG. 3, the first duct 50 is in communication with the room for 
the evaporator 71 by a first middle opening 21 provided in the barrier 20. Accordingly, 
the cool air is directly provided to the first duct 50 through the first middle opening 21. 
The first and second openings 51 and 52 are positioned at the upper and lateral sides of 
the refrigerating chamber 40 for smoothly supplying the cool air to the refrigerating 
chamber 40. If necessary, the plurality of first and second openings 5 1 and 52 may be 
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provided to the refrigerating chamber 40. Also 3 a second middle opening 22 is provided 
at a lower side of the barrier 20, wherein the second middle opening 22 is in 
communication with both the refrigerating chamber 40 and the freezing chamber 30. 
Thus, the cool air of the refrigerating chamber 40 is discharged to the freezing chamber 
30 through the second middle opening 22. 

The second supplying part is provided with a second duct 60 for guiding the cool air to 
the freezing chamber 30 and the evaporator 71 fl Tmd/at least one or more third and fourth 
openings 61 and 62 being in communication with the second duct 60. 
As shown in FIG. 3 5 the second duct 60 is provided between the freezing chamber 30 and 
the evaporator 71. The second duct 60 is in communication with the evaporator 71 by a 
third middle opening 63. and the second duct 60 receives the cool air from the evaporator 
71 by the fan 72. The third opening 61 discharges the cool air of the second duct 60 to 
the freezing chamber 30. The fourth opening 62 discharges the cool air of the freezing 
chamber 30 to the evaporator 71 so as to cool the air. 

In this refrigerator according to the present invention, the air is cooled during passing 
through the evaporator 71 by the fan 72. Subsequently, the cool air is provided to the 
first duct 50 and the second duct 60 through the first middle opening 21 and the s^Gond 

IrS 

middle opening ^l. After that, the cool air is discharged to the refrigerating chamber 40 
through the first opening 51 and the second opening 52, and is discharged to the freezing 
chamber 30 through the third opening 61. 
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However, as explained above, the cool air doesn't uniformly reach the freezing chamber 

30 and the refrigerating chamber 40 due to the small-sized first, second, and third 

openings 51, 52, 61 and circulation speed/direction. Thus, in case of the refrigerator 

^ o{ -fK (o'o[ far 

according to the first embodiment of the present invention, as shown in FIG. 2 to FIG. 4, 
5 separators 100 are provided Jo the openings 51, 52, 61 for discharging the generated cool 



air to the freezing chamber 30 and the refrigerating chamber 40. 



t* 1 



As shown in FIG. 4, each of the separators 100 separates the cool air at least two 
before discharging the cool air. That is, the separators 100 are provided 
adjacent to the openings 51, 52, 61, and more particularly, not inside the freezing 
10 chamber 30 and the refrigerating chamber 40 but inside the ducts 50, 60. Aecwdtrtg-te- 

■ of the cool air, - - i t is - possik i e to decrease the circulation speed of 



the cool air^T] 



/ usefu l to diffuse the cool air^the freezing chamber and the 
refrigerating chamber. a 2 



Ateer'tpe separators 100 ape-^3fevMed--te---k^ cool - air, p re fe r ab l y, fe F-beiftg-trr 
15 perpendicular to the flowing direction of the cool air, thereby separating the cool air, x * 

/ 

otfiA simultaneously decreasing the circulation speed of the cool air. Preferably, the 
separators 100 are formed of flat members. Although not shown, the separators 100 of- 
the flat memb ers., are r espectivel y fixed to the inner surfaces of the ducts 50 and 60. 
Preferably, as shown in FIG. 2 and FIG. 3, the .ducts 50 and 60 Use expanded toward-Ehe 
20 ^ instde-o Mic freezing chambe r 30 and the refligeialiug chamb t u 48 - su as icr provide the 
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co el - aii to the Innermost of -theJi gezing; chamber 30 and the_j £jfci gcrating chamber 1 0. 
Also, the opening^!, 52, 61 are provided to the ends of the ducj^SO, 60. Accordingly, 
the additional cmaracWistics related to the separators 100 are very\advantageous to the 
uniform diffusion of the\cool air inside the freezing cumber 30 and\he refrigerating 
5 chamber 40. 

Fwthermom, fefore discharging the cool air, the cool air collides with the separators 100, 
thereby forming a ohms flow o£-ttftst cady state. At this tim e, the chaos flow generate^ 
several vortexes around the separators 100. fa more detail , pn adverse pressure gradient 
g©ft€xaj£S in a flow boundary layer formed on the surface of the separators 100, so that 

1 0 the separated passages of the cool air cause the separation at both ends of the separators 
100. The separation generates at least two vortexes A between the separator^ 100 and the 
openings 51, 52, 61^ so-thatfthe vortexes A flowi<5 opposite directions at respective -both 
ends of the separators 100. The vortex A has a specific frequency dependent on a shape 
and a dimension of the separator 100, and also has an intensity and a size being different 

15 from each other, and b eing va ried continually. The discharged flow is excited by the 



vortexes between the separator 100 and the opening'51, 52, 61, aad 13 progressing toward - 
the inside o £4h e - fieeziilg chamber 30 and the refrigerating chamhrr 40 hy oscillating or - 
sw r - ing. Accordingl y, the cool air is uniformly diffused \/6 the freezing chamber 30 and 
the refrigerating chamber 40. \^ * , j. ni 0 * 
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i ^ 



Also, as shown in FIG. 4,4m two passages a re . formed between the separator! 00 and the 
opening 51, 52, 61,by-Ae-5eparator- l - 00. That is, ihe two passages are substantially 
opposite to each other, whereby the separated cool air flows along the two passages. The 
passages substantially function as nozzles for partially forming the twe rpasaages as two 
jets B. AGGeF€fe*g /s the two jets B collide with each other in opposite or - at a - 
" \ V^d Kmihivd angier > a surrounding static pressure rises above an atmospheric pressure, 

thereby ter ming fche-flew *f masteady state That is, this collision strengthens the vortex 



A generated by the separation of the cool air. Thus, the cool air oscillates greatly, so that 
the cool air is uniformly diffused and provided to the freezing chamber and the 
10 refrigerating chamber. 

Al so as a tirr re rthc excited cool air stays in th e ri+ te&-5£r <50 beiumes lung, the oscillatio n 



obtain the maximum 



A 



, V \V"\ ^ efficiency on diffusion of the flow, it is necessary to directly discharge the cool air 
\* A , N , ItMiAs fan 



r V 

(^^J^ 15 positioned adjacent to points of generating , inference between the two vortexes A. 

-STIbsTarnMty, [he cool air ^exeite ^aximumly at the point of4he-s©pafated-passages, 
thaHsTT he point of Trreetiftg- the jets B. In this respect, it is preferable to position the 
openings 51, 52, 61 SofMng adjacent to the point of meetin g, the jets B In due 
consideration of the aforementioned explanation, if an interval HI between the separator 

♦ 

20 100 and the opening 51, 52, 61 is larger than a width of the opening 51, 52, 61, the flow 




4^ ^/ 
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s substantially. Preferably, the interval HI is 
the width D2 of the opening 51, 52, and 61. 4fl-&*HiicaiiLiiiiL7 
i n case uT that the interval HI is too small, it is hard to form and grow the vortexes A. 
Thus, preferably, the interval HI is 0.5 times of the width D2 of the opening 51, 52, and 

IK ^ 

61. Also, eft* formatieft-of the passage for the jets B and the vortexes A, it is useful to 
form the separator 100 in correspondence with the width D2 of the opening 51, 52, and 

Wit h Che separatore -BO-, /n orientation of the openings 51, 52, 61 is also very important 



for the uniform diffusion of the cool air, and this will be described with reference to FIG. 



5Ato FIG. 6B. 



FIG. 5A and FIG. 5B are schematic views of a cool air-supplying device according to the 
first embodiment of the present invention. FIG. 6A and FIG. 6B are schematic views of 
a modified cool air-supplying device according to the first embodiment of the present 
invention. The cool air-supplying device will be described with the reference to FIG. 5A 
to FIG. 6B, which will be explained in comparison with FIG. 1 to FIG. 3. 
First, as shown in FIG. 5A and FIG. 5B, the cool air-supplying device has openings for 
discharging the generated cool air ^ different directions. In more detail, the openings are 
comprised of first inlets 1 1 1 provided at a top wall of the freezing chamber 30 and the 
refrigerating chamber 40, and second inlets 112 provided at a sidewall of the freezing 
chamber 30 and the refrigerating chamber 40. 



PCTVKR2 004/0032 88 

15 . 



At this time, the first inlets 1 1 1 discharge the cool air toward the lower portion of the 
freezing chamber 30 and the refrigerating chamber 40. Also, the second inlets 112 



discharge the cool air toward the upper portion of the opposite sidewall. Accordingly, 
the oscillated cool air is discharged from different portions of the freezing chamber 
30 and the refrigerating chamber 40 through the first and second inlets 111 and 112. 

substantial range of discharging the cool air becomes wide. - so that i t is 
advantageous to the uniform diffusion of the cool air in the freezing chamber 30 and the 
refrigerating chamber 40. To obtain the same result, the first and second inlets 111 and 



1 12 may be pos itioned as^s hown in FIG. 5B. IfepeGiauy~[he first inlet 1 1 1 discharges >te 
0 cool air m perpendicular to the cool air discharged from the second inlet 112. 




^As strengthening me trrfererTt^""aM^^ in the ronl ^aiT^-tufbtht LitL iulciisi^ uf frhe 

^ — — — " Itc^ "ft* Cool a\c -Qowj for* tV ^ji/K p^fu^dicuKv. 3 os5/i4 cirsoid, ^ 

•eotrhatf- height e n s. Thus, the oscillated cool air is uniformly diffused in the freezing fl^t/D^ /wta^ 



chamber 30 and the refrigerating chamber 40. Simultaneously, itis-p assible - toi obtain a 
uniform temperature distribution^^klso, the cool air-supplying device has outlets 120 for 
^ discharging the cool air the freezing chamber 30 and the refrigerating chamber 40 



4e 



the-extepnal. The outlets 120 are provided at lower sides of the freezing chamber 30 and 
. the refrigerating chamber 40, so that the cool air e fochar^d-fr effl- me inlets 111 and 1 12 
is not direGtly discharged, t e the externa l. Preferably, the outlets 120 are provided on 
both lower sidewalls of the freezing chamber 30 and the refrigerating chamber 40, to 



0 discharge the cool air rapidly. 
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In connection with the freezing chamber 30, the second supplying part shown in FIG. 1 
to FIG. 3 has only the third opening 61 corresponding to the second inlet 112. Referring 
to FIG. 1 to FIG. 3, in connection with the refrigerating chamber 40 5 the first supplying 
part has both the first and second openings 51 and 52 corresponding to the first and 
5 second inlets 111 and 112. Thus, in the refrigerator of FIG. 1 to FIG. 3, preferably, the 
second supplying part for the freezing chamber 30 has the additional opening 
corresponding to the first inlet 111. Also, in the freezing chamber 30, the outlet 120 
corresponds to the fourth opening 62. In the refrigerating chamber 40, the outlet 120 
corresponds to the second middle opening 22. 

10 Preferably, as shown in FIG. 6A 5 the cool air-supplying device further includes third and 
fourth inlets 113 and 114, wherein the third and fourth inlets 113 and 114 function as 
openings. In this case, the third inlet 1 13 is provided at a lower portion in a sidewall of 
the freezing chamber 30 and the refrigerating chamber 40, below the second inlet 112. 
Thus, the third inlet 113 discharges the cool air toward a lower portion of an opposite 

15 sidewall. The fourth inlet 114 is provided on a bottom wall of the freezing chamber 30 
and the refrigerating chamber 40, for discharging the cool air toward an upper portion of 
the freezing chamber 30 and the refrigerating chamber 40. 

In the same way as the first and second inlets 111 and 112, the third inlet 1 13 discharges 
2h£cool air for - be ing - ift -perpendicular to the cool air discharged from the fourth inlet 1 14. 
2 0 -Bylhe additional third and fourth inlets 113 and 1 14^a substantial range of di s charg ing-. 
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Ae- coohair becomes wide. po - that a Uirbul& ftTinfeTre ily uf the cuol am heighte ns. Also. 



the third and fourth inlets 113 



the freezing chamber 30 




14 generates a large turbulent f\o\\Jn the center of 



erating chamber 40, and al^o generates the same 



turbulent flow in tj^e upper portion and the lower portion of tire freezing chambeV 30 and 
the refrigerating chamber 40. Accordingly, \he oscillated cool air is uniformly dimmed 
in the freezing chamber 30 and the refrigerating chamber 40. 

The third and fourth inlets 113 and 114 may be provided as shown in FIG. 6B, timfe-th^ 
conditions of havii]^ the same effect. In relation to the refrigerator of FIG. 1 to FIG. 3, 



the first supplying part and the second supplying part respectively have the openings 51 
and 61 corresponding to the third inlets 113. Accordingly, it is preferable for the first 




supplying part and the second supplying part to have the additional openings 

fa** 

corresponding to the fourth inlets 1 14. Also, preferably, the outlet' 120 "is provided on the 

% 

center of the sidewall of the freezing chamber 30 and the refrigerating chamber 4Q, not to - 
lii^cdj ulisd iaigfi fr p sea l airJmm the inlets 111, 112, 113, and 114 j txrthe-exteffial. 
E^en totlly, as the 6 i pcning3 are provided as shown in TIG. 5A " tu FI G" . 6B, die discha rged 



cool air generated theNsecondarily turbulent flovv in the freezing chamber 30 and the 



reffrg ei a^ilg ch am ber 40, \|icrcby giving the'morc uniform dtffuoi o n of the cool aiiv 
. Tn thp ^ntimf , ^ inrp thp evaporator 71 i£ wide, the cool air discharged from the fourth 
opening 62 is e oncefltrate d-an the center of the evaporator 71. Accordingly, the heat- 
exchange efficiency of the evaporator 71 is lowered. Also, -the heat exchange is-flot 

Of *v0 
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generated at the left and right sides of the evaporator 71, so that frost^may generated at 



the left and right sides of the evaporator 71, thereby lowering the heat-exchange 



a { 5 

efficiency. Tlras-, as shown in FIG. 7 to FIG. 9B 3 separator]^ 100 are provided in the 
fourth opening 62 for discharging the cool air circulated in the freezing chamber 30 and 
the refrigerating chamber 40 to the evaporator 71. 

The separators 100 described in FIG. 8 have the same characteristics as the separators 
100 of the first embodiment of the present invention explained with reference to FIG. 4. 
That is, the separator 100 separates the cool air into at least two fassag&s before 
discharging the cool air, thereby decreasing the flow speed of the cool air. By the 
separation of the cool air, it is possible to form at least two vortexes A between the 
separator 100 and the opening 62. Also, two jets B are formed by the passage, wherein fad 
the two jets B collide with each other, fef-s trcngthcning th e vortex e s A . Thus, the cool 



attH reiug oscilla tes is uniformly diffused to the entire evaporator 71. 
Also, the opening 62 is provided adjacent to the crossing point of mesteg the two jets B, 

-ft ft 

so as to prevent the excited cool air from being lost. JiHhe^sasie reason, an interval HI 
between the separator 100 and the opening 62 is same as (or smaller than) a width D2 of 
the opening 62. Preferably, the interval HI is 0.5 times of the width D2 of the opening 
62. For formation of the vortex A and the jet B, a width of the separator 100 is same as 
the width D2 of the opening 62. 
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To smoothly guide the os cillated cool air to the evaporator 7L preferably, as shown in 
FIG. 9 A and FIG. 9B, the second supplying part may include an additional auxiliary duct 
80. The auxiliary duct 80 is in communication with the fourth opening^, and is 
extended -fep-beiftg adjacent to the evaporator 71. Furthermore, the auxiliary duct 80 
includes an auxiliary opening 81 oriented toward the evaporator 71, and the separator 
100 is provided adjacent to the auxiliary opening 81. Thus, as the cool air passes through 
the freezing chamber 30 and the refrigerating chamber 40, the cool air is oscillated by the 
separator 100, and is directly discharged to the evaporator 71. As a result the cool air is 
uniformly diffused irf'the entire evaporator 7 1 . 

In both the aforementioned first and second embodiments of the present invention, it is 
possible to improve the efficiency of the separator 100 by modification, which will be 
explained with reference to FIG. 10A to FIG. 12B. . 

fir a 

First, as shown in FIG. 10A, preferably, the first .a»d second auxiliary ducts 50, 60, 80 
are partially expanded at the portions adjacent to the separators 100. That is, the 
expanded portions 50a, 60a, 80a substantially enlarge the circumferential space adjacent 
to the separators 100. whereby the flow speed of the cool air \& decrease^ in the expanded 
portions 50a, 60a, 80a. Thus, the separators 100 decrease the loss on flow resistance, and 
simultaneously, separate the cool air. 

Preferably, the width D3 of the expanded portions 50a, 60a, and 80a is 2 to 2.5 times/^ 
the width DO of the ducts 50, 60, and 80. The height H2 of the expanded portions 50a, 



PCT/KR2004/003288 

20 



60a, and 80a is 1 to 1.2 times of the width DO of the ducts 50, 60, and 80. Also, as 
ettptaiTTctf in FIG. 4 and FIG. 8, the width D of the separator 100 is equivalent to (or 
smaller than) the width DO of the ducts 50, 60, and 80, and the width D2 of the first to 
fourth openings and the auxiliary openings 51, 52, 61, 62, and 81. Also, the interval HI 
5 is equivalent to (or smaller than) the width D2 of the openings 51, 52, 61, 62, and 81. 
Preferably, the interval HI is 0.5 times of the width D2 of the openings 51, 52, 61, 62, 

If the ducts 50, 60, and 80 sxteftd rapidly and largely, the cool air momentarily has large 
resistance and great loss. Accordingly, as shown in FIG. 10B, the expanded portions 50a, 
10 60a, and 80a have the structure of gradually expanding the ducts 50, 60, and 80. That is, 
the sidewalls of the expanded portions 50a, 60a, and 80a are inclined at a predetermined 
angle to the sidewalls of the ducts 50, 60, and 80. Thus, the expanded portions 50a, 60a, 
and 80a substantially decrease the energy loss generated by the flow resistance, 
frr-ease the separator 100 is formed of a flat member, the flow resistance is great^orrthe 
15 cool air, thereby generating 4be loss in flowing the air ^that is, o n& cgyioss). As described 

^ To AidHtM iois, if 1$ 

above, a drag coefficient of the flat member is 2.0. Acaefdtn gly y there 4s-feq4A£iD£Utior 
select^^a flowi - n g separator 100 having a smaller drag coefficient^ fo r obtaining the 

Q ^p-irntiW - nf thn poggaafi and tV| fi decrease of the flo w ing Sf pfaH ln rt ^ nf dgp.rpq^g th p 
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First, as shown in FIG. 11 A. the separator 100 may be formed in a curved shape. Also, 
the separator 100 ^ protruded in a ppoaifcr to the flowing direction of the coot air. In this 




case, the drag coefficient of the separator 100 is about 1.40. Also, as shown in FIG. 1 IB, 
the separator 100 may be formed in an angularly bent shape, wherein the separator 100 
5 may be protruded i n opposite to >the flowing direction of the cool air. The separator 100 
y^f" \y *has a drag coefficient of about 1 .20. 

Alternatively, as shown in FIG. 1 1C, the separator 100 may be formed in an oval shape ^ 



-t o have both sides being round W4he forward and opposite-dtfeettuiia Of the mul ak. .* 
The oval-shaped separator 100 has a drag coefficient^etT^THried' on the circumferential 
10 flow boundary layer. More specifically, i n case of forming a laminar boundary layer, the 
drag coefficient is smaller than a coefficient of the separator, of FIG. 1 IB and FIG. 1 1C. 
In case of forming a turbulent boundary layer, the drag coefficient is much smaller. Also, 
a plurality of protrusions or dimples may be formed on the surface of the separator 
according to other modifications of the present invention. The protrusions or dimples 
15 induce the formation of the turbulent boundary layer around the separator 100, thereby 
decreasing the drag coefficient. 

Meanwhile, the oscillation direction of th^/discharged cool air is redded as the 
conation foNhnproving the efficiency ofahe separator 100. 

As shown in FIG. 12A and FIG. 12B, in the aforementioned first and second 
20 embodiments of the present invention, the plurality of openings 5 1, 52, 61, 62, and 81 are 
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formed in each of the corresponding ducts 50, 60, and 80. In this case, the openings 51, 
52, 61, 62, and 81 are provided adjacent to one another, and the ducts 50, 60 and 80 are 
connected with the openings. As shown in the drawings, one duct may be connected 
with the plurality of openings 51, 52, 61, 62, and 81 brnrrg adjacent to one another. ^ 
Alternatively, the plurality of ducts may be respectively connected with t fe^b^ ^)of 



openings. The plurality of separators 100 are respectively provided to the openings 51, 
52, 61, 62, and 81. In this state, the openings 51, 52, 61, 62, and 81 have the alternately 
changed sizes, and the respective separators 100 also have the sizes equivalent to the 
corresponding openings 51, 52, 61, 62, and 81. 

Also, pairs of first supports 100a and pairs of second supports 100b are alternately 
extended from the opposite sides of the separators 100 to the openings 51, 52, 61, 62, and 
81, to support the separators 100. -fopeemHy,"Ihe pairs of the opposite sid es- of the 
opewngs lAippwiuJ by ihe first supports 100a are different from the pairs otthe-^pposite 
sid es uf Lhe up ertirtgfj su ppuiled by-tire second supports 100b. In more detail, as shown in 
the drawings, the first supports 100a support the left and right sides of the separators 100. 
Meanwhile, the second supports 100b support the lower and upper sides of the separators 
100. According to this arrangement of the first and second supports 100a and 100b, the 
adjacent separators 100 separate the discharged cool air-by4te different directions. That 



is, the separators 100 separate the cool air-by4he lower and upper directions with the first 
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supports 100a, and separate the cool air b y the left and right^directions with the second 
supports 100b. 

^cfte^4hat. ^ortexes are generated at the lower and upper sides of the separators 100 by 
the first supports 100a. and then the cool air is oscillated up and down, and is discharged 
through the openings 51, 52, 61, 62, and 81. Also, vortexes are generated at the left and 
right sides of the separators 100 by the second supports 100b 5 and then the cool air is 
oscillated to the left and right sides, and is discharged through the openings. 
Accordingly, the turbulent intensity of the flowing air firstly heightens in the ducts 50, 60, 
and 80, so that the oscillation of the cool air becomes greater. Also, the separators 100 
oscillate the cool ai r ^ at - th e different directions, for example, at tfag perpendicular 
direction. Thus, after the adjacent passages of the flowing air are discharged, the 
adjacent passages of the flowing air instantly interfere and mix with one another, thereby 
forming the severe turbulent flow. As a result, the discharged cool air is uniformly 
diffused in the freezing chamber and the refrigerating chamber. 



Irxd^trial Appti^bilitv 

As mentioned above, the refrigerator according to the present invention has following 



advantages. 



In th^ refrigerator according to the present invention, the separators oscillate the 
discharged cool air, so that the discharged cool air is uniformly a^d-efrttfety- diffused in 
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the freezing chamber, the refrigerating chamber, and the-evaporator. Accordingly, it is 
possible to perform the heat exchange in the refrigerating/freezing chambers in a short 
time, thereby improving the efficiency in the refrigerator. 

It will be apparent to those skilled in the art that various modifications and variations can 
be made in the present invention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims 
and their equivalents. 
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ABSTRACT , 

A refrigerator ts-tfeUos cd, which i n clu d e s a bod\{pfrefrigerating chamber and a freezing 
chamber provided in the b o dy , for takia§-i*efags-ef foods^ I cool air-generating device 
provided in the bodyffef generating a cool air/ja cool air-supplying device including at 
least one opening for discharging the cool air^ad-far circulatmg the cool air through the 



freezing 



chamber, the refrigerating chamber, and the cool air-generating device^ -and j 



separator provided adjacent to the opening/^fotr uniformly diffu&mg the cool air in the 
freezing chamber and the refrigerating chamber by^ 3cpa r ating the cool air into at least 
twopaSa^esn Ik tcf^fa tfcfr- jo £f*A«,k 
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FIG. 5B 
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FIG. 6B 
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FIG. 9A 
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FIG. 9B 
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FIG. 10A 




Do 


— 50,60,80 






- ^-100... 


h — — 




i 

Hi 



50a,60a,80a 





\. 1 

D2 






1 

Da 





51,52,61,62,81 



FIG. 10B 
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FIG. 11A 
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FIG. 11C 
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FIG. 12B 
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